Objective: To determine the chronological eruption parameters of primary teeth in Indian children. Study Design: A longitudinal study consisting of 135 healthy children (74 boys and 61 girls) attending three child health centres in the city of Hyderabad, India were randomly selected and followed from the emergence of the first to the last tooth. Ages and order of tooth eruption were studied for both genders. Results: Boys showed tendency towards earlier eruption for all teeth except maxillary second molar and maxillary/mandibular first molars which erupted earlier in girls. Comparison between maxillary and mandibular showed a tendency to earlier mandibular eruption of central incisors, lateral incisors and second molars in both genders. Conclusions: Within the limitations of this study, a baseline data and chronological table for eruption of primary teeth among Indian children has been established. Indian children experienced delayed eruption of primary teeth when compared to their counterparts in other populations.
Introduction
Eruption of deciduous teeth, their exfoliation followed by the eruption of succedaneous permanent dentition is an orderly, sequential, and age-specific event. Most parents are anxious about the timing of eruption which is considered as an important milestone during a child's development (1) . Paediatricians' opinion regarding the timing of eruption of primary teeth is often sought by the parents. Primary teeth have shown wide variations in their eruption pattern and time as well between different population, ethnic and racial groups (2) (3) (4) (5) . Other suggested factors which affect the eruption time may include gestational period (6) , diseases (7) , nutritional status and growth (8) . Eruption timing of permanent dentition in different populations have been widely studied, whilst only few studies have been published on primary dentition. Primary teeth eruption has not been investigated in Indian population and information on ages of eruption of primary teeth used in clinical and academic situations in India is based on other populations. Since individual and environmental factors vary from one geographic location to another, which might affect the timing of tooth eruption and due to the large variability observed in previous studies, it is preferable not to adopt references from other countries as our standard as Indians differ from them racially, culturally, and environmentally. The objective of the present study was to acquire accurate chronological eruption parameters of primary teeth for the Indian population.
Materials and methods
172 healthy children (97 boys and 75 girls) enrolled in the present longitudinal study were followed from the beginning of June 2004 to the end of 2008. The final sample consisted of 135 children (74 boys and 61 girls) who were followed from the emergence of the first to the last tooth. Subjects were randomly selected from three private child care centres of the city of Hyderabad, India and were full-term healthy children, born from uncomplicated pregnancies and deliveries; weighed 2500 grams or more at birth and whose mother and father were Indian nationals. Parents were informed about the study and informed written consent was obtained from parents who were willing to participate in the study. The study was approved by the local ethical and review committee of the Child Health Care centres of Hyderabad. All the subjects were examined at monthly intervals during the first year of life and then at three-month intervals until full eruption of the primary dentition. Parents were instructed to frequently examine the infants' mouth and record the date of tooth eruption on a specially designed dental chart, kept in the child's health book regularly brought to the paediatricians' office. Eruption time recorded as age ranges were not included. Dentition status of the subjects, were examined by a pedodontist under good light and by the aid of a blunt probe, during his regular visits to the paediatrician. A tooth was considered erupted when any part of its crown had penetrated the gingiva and is visible in the oral cavity. Data processing and analysis including mean ages (in months) and standard deviation (SD) were calculated by using statistical package SPSS and student t-test was used to assess the statistical significance of the difference in mean age of tooth eruption between males and females at the 5% significance level.
Results
The mean eruption times and SD of individual teeth for boys and girls are given in Table 1 Comparison of the mean eruption times in the present study with other longitudinal studies (4,5,11,12) suggested slightly delayed emergence times of majority of primary teeth in Indian children. These studies have utilized the same design and method for estimation of eruption time. Most of the teeth showed a one to four month variation around the mean eruption time. This may be attributed to disparate geographic, climatic and environmental conditions prevailing in India, which made it difficult to evaluate the role of these factors in the present study and therefore further research is needed. Most studies ascribe the differences to factors like nutrition (8,13) and environmental factors like fluoride content in drinking water (13).. Agarwal et al. (14) had reported delayed deciduous dental eruption in malnourished Indian children.
In the present study, each subject was examined at onemonth intervals during the first year of life followed by three-month intervals until all primary teeth had erupted. Other authors have proposed monthly observations during the study period (12) . Majority of the authors (4,5,11,15) have suggested the involvement of instructed parents along with regular examinations of investigators in the examination and registration of data. In this study, maxillary and mandibular teeth erupted earlier in boys than in girls with the exception of the first molars (p>0.05) and maxillary second molars (p<0.05). Similar results of earlier eruption of first molars in girls than in boys have been reported (11) . Reports of gender differences in the timing of eruption of primary teeth are rison between sexes (Table 3) showed a clear tendency towards earlier eruption in boys for all teeth except maxillary second molar and maxillary and mandibular first molars which erupted earlier in girls. However, statistically significant differences were found only for maxillary second molar in girls (p<0.05).
When the maxillary and mandibular arches were compared, there was a tendency for central incisors, lateral incisors, and second molars to be chronologically advanced in the mandible when compared to their maxillary counterparts, while canines and first molars emerged earlier in the maxilla, in both boys and girls. Moreover, statistically significant differences were seen for all the teeth in both genders (p<0.05). The results of this study were compared to those of other similar studies involving varying racial and ethnic groups ( Table 4) . Eruption of the incisors showed slight delay in Indian children when compared to that of children of other nationalities.
Discussion
Standards for the eruption of primary teeth currently used in most health institutions or clinical and academic situations in India are based on western populations (9) . The eruption sequence and growth of the jaws are key elements in the development of functional and aesthetic occlusions. Furthermore, dental formulas are used to estimate biological age and to track children's growth (10) . Longitudinal studies provide information on the ages of eruption of individual teeth, along with their variations (4, 5, 11, 12) unclear in the literature (11). Oziegbe et al. (16) suggested genetic and molecular studies to confirm the possible association of earlier emergence times of primary teeth to accelerated growth in boys during the first trimester.
Contradicting the general agreement that lateral incisors erupt first in the maxilla, our study reported statistically significant (p<0.05) earlier eruption of lateral incisors in the mandible. Further, our findings of earlier eruption of second molars in the mandible and the tendency of canines and first molars to be chronologically advanced in the maxilla is in agreement with many authors (3, 4, 12) . Indian children experienced delayed eruption of primary teeth when compared to their counterparts in other populations. The findings of this study establish a new base line data and chronological table for eruption of primary teeth in Indian children and can be used as future reference in clinical and academic research in India. This data will have a significant role for optimal use in the implementation of caries preventive programs like fluoride applications and age estimation in forensic sciences.
